Intimate roles for cyanogenic glucosides in the life cycle of Zygaena filipendulae (Lepidoptera, Zygaenidae).
Zygaena larvae sequester the cyanogenic glucosides (CNglcs) linamarin and lotaustralin from their food plants (Fabaceae) and also de novo biosynthesize these compounds. In Zygaenidae, CNglcs serve as defence compounds during the entire life cycle, and their content and ratio are tightly regulated. We demonstrate that Z. filipendulae males transfer a nuptial gift of CNglcs to females during mating, and that females prefer males with a higher content of CNglcs for mating. Average HCN emission from female imagines is 19 times higher than from males, suggesting that plumes of HCN emitted from the perching female may serve to attract flying males. Analysis of the linamarin and lotaustralin content and ratio within different tissues in Z. filipendulae larvae shows that integument and haemolymph constitute the main sites of CNglc deposition. The data suggest that CNglcs may serve an additional role as storage compounds of reduced nitrogen that is mobilized during the transition of the last instar larva to imago, most likely to provide nitrogen for chitin synthesis. At least one of the enzymes responsible for de novo biosynthesis of CNglcs in Z. filipendulae is located in the integument. In conclusion, CNglcs play many important and different roles during the entire life cycle of Z. filipendulae in addition to defence.